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A map showing yield-by-trait associations in three different oat mega-environments across

Canada, identified by a new biplot procedure. Image by Mehri Hadinezhad.



The purpose of crop breeding is to develop higher‐yielding cultivars with superior

levels of agronomic traits. Challenges to this goal include the ever‐present genotype‐by

‐environment interactions and the complex associations between yield and traits. Crop

variety trial data covering multiple locations and years can help researchers

understand and deal with both challenges.

Canadian scientists developed a biplot graphical procedure to display yield‐by‐trait

associations in different location‐years. The procedure allows users to divide test

locations into mega‐environments, within which users can identify uncorrelated,

unstable, stable and favorable, or stable and unfavorable yield‐by‐trait associations.

Different types of associations have different utilities in early‐generation selection and

comprehensive genotype evaluation.

The researchers applied this procedure to Canadian oat trial data from 2017–2022.

They divided the test locations into three mega‐environments: the crown‐rust prone

regions of Ontario (ME1), other regions of eastern Canada (ME2), and the Canadian

Prairies (ME3). ME1 was characterized by strong and negative correlations between

yield and crown‐rust scores, ME2 was characterized by positive correlations between

yield and plant height and days to maturity, and no strong and stable yield–trait

correlations were found for ME3. These results can be used to guide selection, and this

procedure can be applied to other crops and regions.
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